Populations are ageing and therefore non-communicable diseases are becoming leading causes of global morbidity, which need to be the focus of primary care services and training. Some older patients are uncomfortable with general practitioner (GP) trainees managing their chronic conditions, reducing clinical experience opportunities for trainees. Th is Australian cross-sectional study explored the factors underlying patients' attitudes to trainees in an agency theory framework. Methods: Fift y patients aged 60 and over from each of 38 training practices were off ered a questionnaire aft er their consultation. Principal component analysis of the results was undertaken. Factor scores were calculated. Binary logistic modelling was used to identify relationships between participant characteristics, behaviours, attitude items and factor scores. Results: Th e response rate was 47.9% (n = 911). Th ree factors were identifi ed: 'Interpersonal Trust' (IPT); 'Institution/system Trust' (ST); and 'Interpersonal Continuity' (IPC). Lower self-rated health (SRH) was associated with higher IPT factor scores (P = 0.023); higher SRH with higher ST scores (P = 0.001); and chronic illness with higher IPC scores (P = 0.005). Higher ST scores were associated with greater comfort with trainees' involvement in chronic care (P < 0.001) and frequency of trainee visits (P < 0.001), while higher IPC scores were negatively associated (P < 0.001 and P = 0.003, respectively). High IPT scores were associated with lower satisfaction with trainee visits (P = 0.001). Discussion: Th ese results indicate that better SRH, via higher institution/ST, is associated with favourable attitudes and attendance with trainees. In addition, chronic illness, via a higher need for IPC, is associated with lower comfort and attendance. Th ese fi ndings are consistent with agency theory, which shows potential as a framework for future interventions and research into older patient-trainee interactions.
Background
It is well recognised that populations worldwide are ageing [1] and that chronic diseases are becoming the leading causes of morbidity globally. [2] Primary care services are under significant pressure to reorient to the needs of ageing communities and the resultant burgeoning in chronic disease management, [3] with added impetus for reform coming from national [4] and World Health Organisation recommendations. [5] For general practices engaged in training, an ageing population creates a further challenge, which is the imperative to provide future general practitioners (GPs) with appropriate experience in the management of older patients and patients with chronic illnesses. [6] These are considerable challenges, as there is mounting evidence that while older patients are generally willing to consult trainees for minor problems, they are significantly less comfortable in having GP trainees (termed GP registrars in Australia and the United Kingdom) manage chronic conditions. [7] [8] [9] This is reflected in the Australian experience that trainees see fewer older and chronically ill patients than established GPs, [6] which may adversely affect the ability of training practices to provide appropriate clinical experience for trainees and reduce the overall chronic disease management capacity of training practices. On a more fundamental level, it also demonstrates a mismatch between the teaching responsibilities of training practices and the expectations of patients seeking care there.
Older patients and those with chronic conditions require more continuity of care [10] and this is thought to be a key driver of their reluctance to consult trainees. [9] While there has been empirical work on patients' attitudes, [9, 11] there is little relevant theoretically based research. This is problematic, as primary care is an increasingly complex environment, where multi-morbidity [12] and multi-disciplinary care [13] have become common for older patients. Appropriately chosen theoretical frameworks can facilitate conceptualisation of complex systems, the design of interventions, prediction of expected outcomes and their evaluation. [14, 15] Thus, testing theoretical frameworks within which to design and evaluate interventions to improve patient acceptance of trainees has become necessary.
One potentially valuable framework for this field is agency theory. Agency relationships are said to exist when one person (an agent) is engaged by another (a principal) to act on the principal's behalf. [16] [17] [18] In agency theory, it is held that risks arise when there is a significant divergence of goals or a lack of shared information between principals (in this case patients) and their agents (here doctors). [17] In the literature this is termed 'agency loss', [16] which in turn generates 'agency costs' to rectify. [17] Classically, agency theorists address the management of agency loss (or costs) through mechanisms such as monitoring, contracts or incentive payments. [16, 17] However, it has long been recognised that medicine poses particular agency considerations because of the inherent roles of risk and trust in health professional-patient relationships. [19, 20] Aware of the interpersonal rather than contractual nature of healthcare relationships, continuity of care has been examined from an agency perspective and conceptualised as a mechanism that is used by patients to minimise agency loss in their healthcare. [16] While this is a relatively novel approach, an agency theory construction of continuity has been demonstrated to have utility as a framework in chronic disease management research. [13, 21] Thus, agency theory may have value as a framework for exploration of patients' responses to trainees, particularly for chronic conditions. In this framework, patients with poor health, complex needs or lengthy medical histories may recognise increased 'costs' arising from the agency loss from seeing a trainee rather than their usual GP. This recognition of increased 'cost' may then be associated with reluctance to see a trainee or reduced satisfaction with trainee consultations. Figure 1 outlines these hypothesised predictors and outcomes in patient attitudes and behaviours towards trainees in an agency theory framework.
A large survey of older patients' attitudes to general practice trainees has recently been undertaken in Australia. [9] This paper describes an exploratory factor analysis of the results from that study. Development of the survey instrument; study design; participant recruitment; and results have been described in detail elsewhere. [9, 22] Preliminary exploration of the psychometric properties of the instrument during development suggested that the constructs of Interpersonal Continuity (IPC), Interpersonal Trust (IPT) and Institution/system Trust (ST) were underlying patients' responses to the survey questions. [22] However, these pilot results were derived from a small sample from a geographically limited population. [8, 22] Thus, this present study was designed to answer three research questions: (1) are the constructs (factors) underlying patients' responses stable across a broader population; (2) are the strengths with which patients express these constructs associated with patients' behaviours and attitudes and (3) does agency theory show potential as an explanatory framework for patients' behaviours and attitudes? The implications for practice and research regarding interventions designed to improve older patient-trainee interactions are discussed.
Methods

Materials
The development of the instrument was informed by a review of the literature, [11] a qualitative study, [7] a pilot survey [8] and an exploratory factor analysis of the pilot study data. [22] In addition to the 22-item attitude scale, the instrument consisted of: Eight categorical items addressing the patient's demographics and pattern of use of GP services; a 5-point self-assessed patient health rating item; two satisfaction rating items (regarding trainee care and communication); and a 6-item chronic/complex condition management vignette. The attitude scale and vignette items used 5-point Likert response formats. The instrument was designed for self-completion by respondents.
Study Design
Approval was obtained from the Human Research Ethics Committee of the University of Wollongong. GP training in Australia is decentralised. Training is undertaken in over 2500 private practices, co-ordinated geographically by 17 Regional Training Providers (RTPs) nationally at the time of the study. A stratified, randomised sample of 38 training practices was recruited from five RTPs (one from each of five Australian states), with the stratification intended to provide equal numbers of rural and non-rural practices [ Figure 2 ].
In each participating practice, personnel were instructed to offer an information sheet and the questionnaire to 50 sequential patients aged 60 and over after their consultation. Distribution was undertaken during November and December 2009. The respondents returned completed questionnaires by mail to the university via stamped, self-addressed envelopes.
Statistical Analyses
The data were analysed using SPSS version 17 (IBM, New York, USA) software after checking for missing values and data entry errors. Questionnaires with missing age data were excluded from the study. The internal consistency of the attitude scale and the chronic disease management vignette were assessed using Cronbach's α. The inter-item and item-total correlations were calculated for the attitude scale and examined for any items that substantially lowered the internal consistency or were redundant. Velicer's minimum average partial (MAP) test was used to determine the optimal number of factors to extract from the attitude scale, as it is considered more accurate than traditional rule-of-thumb approaches such as using Eigen values. [23] On theoretical grounds it was expected that the factors may be related; therefore, factor analysis was performed using Principal Component Analysis with Direct Oblimin Rotation to identify the factor structure and loadings. The respondents' scores for the items in each of the factors (subscales) identified were averaged.
The generalised estimating equations procedure in SPSS was used for binary logistic modelling to identify relationships between participant characteristics and behaviours, attitude items, vignette items and factor scores. Participants' state, rurality and practice were entered as subject variables into each of the models, reflecting the study design and controlling for the effects of intra-strata and intra-cluster correlations. To aid interpretation of the analyses, responses were collapsed into two groups to undertake the regressions such that a neutral response favoured the null hypothesis in Likert response format items, and a value of 4.0 or more was considered high for mean factor scores and self-rated health (SRH) scores. High (>4.0) or low (<4.0) scores for each of the three factor subscales were used as dependent variables for initial investigation. Models were tested for the dependent variables including as explanatory variables participant demographics (age and gender) and factors associated with the extent to which patients valued continuity of care derived from previous research (length of time with current GP, chronic illness and SRH). [10] Models were then tested with factor subscale scores as explanatory variables. Dependent variables in these models were satisfaction with trainees, comfort with trainee chronic/complex care, frequency of trainee visits and feeling the need for a regular GP.
Results
Sample Description
Thirty-seven practices returned questionnaires: 19 rural and 18 non-rural. Of the 1900 distributed, 911 completed questionnaires (47.9%) were returned. Response rates from the practices returning surveys ranged from 18% to 76% with a median of 44%. Rural respondents comprised 52.2% of the sample. Characteristics of the sample are outlined in Table 1 .
Psychometric Properties of the Questionnaire
Internal reliability was shown to be satisfactory for the 22 attitude items (Cronbach's α= 0.79). [24, 25] Deletion of individual items altered the baseline α a maximum of +/-0.02 (0.77-0.81).
The range of inter-item correlation co-efficients was -0.24 to 0.63, with a mean of 0.15. Item-total correlation co-efficients ranged from -0.05 to 0.58 with a mean of 0.34. These results indicated that none of the items substantially reduced the internal consistency, overlapped considerably or were redundant. Hence, all 22 items were included in the subsequent factor analysis.
Three factors were extracted based on the results of Velicer's MAP test. Factor 1was comprised of items relating to vulnerability in the anticipation of seeing a new doctor, in the context of an established relationship with a regular doctor, and was labelled 'Interpersonal Trust'. [26, 27] In the items in Factor 2 patients expressed a willingness to consult doctors in their clinic other than their regular GP, trust in the clinic they attended, or trust in doctors in general. It was labelled 'Institution/system Trust'. [26, 28, 29] The third factor contained items referring to ongoing personal contact with the one GP.
Hence it was labelled 'Interpersonal Continuity'. [30] Two items extracted to IPT cross-loaded on IPC: Items 21 and 22. These items were extracted to IPC in the pilot study. We retained these items in IPT as: Their loadings were higher in IPT; the alpha for the respective subscales was reduced if the items were included in IPC; and face validity appeared stronger with the items in IPT. The items and their factor loadings are displayed in Table 2 .
Comparison with the Pilot Study
Apart from the two items previously noted, the factor structure remained stable when tested across the two samples. The sub-scale alphas (IPT α=0.86; Institution/ST α=0.70 and IPC α=0.66). Similarly, the variance explained by each factor was comparable with that in the pilot study. In the present study IPT explained 25.6%, Institution/ST 12.1% and IPC 8.2% of the variance compared with 26.2%, 11.4% and 7.5%, respectively, in the pilot study. [22] 
The Factors and their Associations
From the overall sample, IPT had a range of factor scores of 1.00-5.00 with a mean of 3.50 (SD 0.76) and 235 responses with scores of 4.0 or more. Higher scores were considered to indicate a higher requirement for an existing doctor-patient relationship to enable trust. Institution/ST had a range of factor scores of 1.00-5.00, mean 4.04 (SD 0.63) and 498 responses with scores 4.0 or more. Higher scores were considered to indicate a higher level of trust at a non-personal, institution or system level. Scores in IPC ranged from 1.75 to 5.00, mean 4.66 (SD 0.56) with 788 respondents with scores of 4.0 or more. In this factor, higher scores were considered to demonstrate a higher requirement for personal continuity of care with their GP. 
Item
Factor loadings F1 F2 F3 Factor 1 Interpersonal trust: Trust in a known physician based primarily on personal experience and individual personality [26] 9.
I would not find seeing a new doctor reassuring 0.731 8.
If Only factor loadings >0.400 were retained, considered in analyses and displayed in Table 2 α=0.75) were similar or improved compared with the pilot study results (IPT α=0.85; Institution/ST α=0.71 and IPC 
Discussion The Results in Relation to the Research Aims
These findings suggest that the constructs underlying older patients' attitudes towards GP trainees in Australia were stable across geographically diverse populations.
The strength with which these constructs were expressed was associated with a range of attitudes and behaviours towards trainees. The findings overall were consistent with an agency theory framework. Eighty-six percent (n = 788) of the 911 older patients surveyed in the training practices in this study had high factor scores for IPC, consistent with patients seeking to reduce risks associated with agency loss by maintaining continuity with their regular GP. In addition, the hypothesised predictors and outcomes in an agency framework were largely upheld. However, the use of the IPC, Institution/ST and IPT constructs as variables in the statistical models provided a more detailed picture than that initially hypothesised. Figure 3 displays a visual model of the findings.
Binary logistic regression was undertaken on the overall sample. Of note, participants with lower SRH scores were significantly more likely to have high IPT scores (P = 0.023); those with higher SRH scores were significantly more likely to have high Institution/ST scores (P = 0.001); while those with chronic illnesses were significantly more likely to have high IPC scores (P = 0.005). Factor scores were then used as independent variables in regression models, to assess their associations with selected attitudes and behaviours. Participants with high Institution/ST scores were significantly more likely to have a higher frequency of trainee visits (P < 0.001), feel comfortable with trainee chronic problem care (P < 0.001) and be satisfied with trainee consultations (P < 0.001). They were also significantly less likely to feel the need for a regular GP (P = 0.003). In contrast, participants with high IPC scores were significantly less likely to feel comfortable with trainee chronic problem care (P < 0.001) and those with high IPT scores less likely to be satisfied with trainee consultations (P = 0.001).
All variables retained after logistic regression are presented in Table 3 . 
Results in Relation to Agency Theory and Previous Research
There is a paucity of literature relating patients' attitudes in GP training facilities to a proposed theoretical framework. Our findings have support in previous research concerning trust [26, 28, 31] and continuity of care. [10, 32, 33] Of interest, our findings suggest a continuum of patient attitudes and behaviours regarding trainees, ranging from positive attitudes and attendance patterns associated with high Institution/ST score; through reduced satisfaction and comfort associated with high IPT score; to reduced attendance and further reduction in comfort associated with high IPC score. These associations were mirrored by the results relating to the perceived need for a regular GP as a dependent variable. The need for a regular GP was reduced in association with high Institution/ST score; positively associated with IPT score; and even more strongly associated with high IPC score. It was notable that poor SRH was associated with high IPT score and not high IPC score. At the same time, presence of a chronic condition was associated with high IPC but not high IPT scores. In keeping with the literature, we propose that poor SRH contributes to a sense of vulnerability; [20, 26, 33] hence its association with an increased need for IPT and reduced satisfaction with visits to other than the trusted regular GP. This dynamic may occur independently of the associations of presence of a chronic condition, preference for IPC and reduced trainee visits; as a chronic condition may not be associated with perceived poor health and vulnerability (e.g. uncomplicated hypertension or diabetes), but will require more planned visits with a regular GP. Patients may be satisfied with trainee visits in this instance, particularly if convenient. [7, 9] However, this requires further research, along with investigating the reasons for the positive associations of age and female gender with Institution/ST and IPT/IPC, respectively.
Limitations of this Study
The previously noted limitations concerning this sample should be borne in mind when generalising these results. [9] The participant response rate was 47.9% and it was not possible to track non-responders. Hence, it is not known whether there was a systematic difference between the participating and non-participating groups. A further potential weakness is that while indicating the widespread requirement for continuity, the IPC subscale demonstrated low discriminating power, as indicated by its high mean factor score (4.66) and accounting for just 8.2% of the variance. While there is support in the literature for our conclusions, they should be considered hypothesis generating until data from prospective studies and international comparisons are available.
Implications for Practice and Further Research
In agency theory terms, the goal of enhanced trainee chronic disease management is best approached by seeking to optimise information symmetry and goal alignment between older patients and their healthcare team. An example of how this might be brought about is a structured chronic disease clinic where the GP supervisor briefly joined the consultation between a patient and a trainee, enhancing information and goal sharing. This could be thought of in terms of meeting the needs for interpersonal trust and continuity. Other examples include providing information concerning the experience and qualifications of trainees and making explicit the supervision provisions in place, thus improving information symmetry. [7, 8, 34] This could be seen as enhancing institution trust in the facility. Formal trials of such strategies are desirable, with assessment of information symmetry and goal alignment as key variables in an agency theory-driven evaluation framework.
Conclusions
The constructs identified in this study appear stable across Australian populations and are associated with older patients' attitudes and behaviours. These empirical findings are consistent with agency theory and raise further questions for research. An agency theory framework for models of care in training practices warrants further research and shows potential for designing and evaluating interventions to improve patient acceptance of trainees as the population ages.
